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FORE WORD 

This document has  been developed to provide the bas i s  

for weight compatibility of the launch vehicle and spacecraft  by 

establ ishing control values  for both vehicle weights and payload 

capabi l i t ies .  

The necessary  s t eps  should be taken t o  ensure that  the 

requirements of th i s  document a re  m e t  i n  the Apollo Program. 

Major General,  USAF 
Deputy Director, Apollo Program 
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INTRODUCTION 

This document es tabl ishes  official Control Weights for the 

Saturn IB and Saturn V launch vehicles and Apollo Spacecraft. The 

Interim Control and Desiqn Goal Weiqhts directive MD-E 8000.004 

and all other previously used Apollo Control Weights are  superseded 

by this  document. 

Proposed changes to this document sha l l  be submitted to MSF 

for review and coordination. The Apollo Control Weights document will  

be  revised,  as  required, to reflect approved changes .  

After th i s  document is incorporated into the Apollo Program 

Specifications , changes will be transmitted in  accordance with the 

Apollo Configuration Management Manual. 
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DISCUSSION OF CONTROL WEIGHTS 

The Control Weights presented in  th i s  document are  es tabl ished 

to insure that t he  spacecraf t ' s  weight and the launch vehicle 's  payload 

capabi l i ty  are  compatible and to insure that  each  Apollo flight mission, 

as presented in the  A~ollo Flight Mission Assiqnments directive M-DE 

8000. OOSC, can be achieved.  

It is the  responsibil i ty of the  Centers  to control all des ign  

activities to insure that the Control Weights a re  not violated.  

Pages 5 and 6 present sets of Control Weights for the Saturn 

I B  and Saturn V launch vehic les .  The Control Weights are  l is ted sepa-  

rately for the early vehicles  and as a group for t h e  operational vehic les .  

Pages 10 and 11 present Control Weights for the  Apollo Spacecraft 

according to mission type.  
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Payload The guaranteed payload (spacecraft injected weight) 

that  the launch vehicle will carry a s  specified under 
Capability: 

"Launch Vehicle Payload Requirements", page 7 . 

Injected Inert 
Weight: 

The spacecraft module's weight a t  the  time of space- 

craft  separation from the launch vehicle,  excluding 

usable propellant. 

3 

DEFINITION OF TERMS 

Control Point: Any designated portion of a space  vehicle for which 

Control Weights are specified in  th i s  document. 

Control Weight: The limiting value of weight, capacity or capabili ty 

of a control point based on a specified mission. 

The established weights shal l  not be exceeded and 

the established tank capacity and payload capabili ty 

shal l  be guaranteed values .  

Dry Weight: The weight of hardware not including fluids except 

those of sealed closed-loop systems which are in- 

stalled as single complete i t e m s .  This weight is 

the s u m  of Mass Properties Standard M-DE 8000.006 

Functional Code items 1 through 16 or equivalent. 



Injection Weight: 

Propellant Tank 
Capacity: 

Separation Weight: 

The weight of a launch vehicle s tage  at the t i m e  of 

placing the  spacecraft  on the  desired trajectory.  

The design mainstage propellants,  i . e . ,  the  

amount of usable  propellants for which s tage  or  

module propellant tanks  a re  s ized .  

The weight of an  expended launch vehicle  s tage  as  

it separa tes  from a flight s t age .  

Usable  Propellants: The propellants loaded for a specified mission for 

providing velocity changes .  Mass  Properties 

Standard M-DE 8000.006 Functional Code number 

23 or equivalent.  
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SECURITY INFORMATION 
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LAUNCH VEHICLE PAYLOAD REQUIREMENTS 

I 

The Saturn IB Launch Vehicle shall: 

A. Vehicle number 201 

1. Be capable  of placing a spacecraft  (CSM and adapter) 

of 39 ,500  l b s .  gross  weight on a trajectory with a total  

energy of -4.0 x lo8 Ft2/sec2 , angular momentum of 

4 . 7  x 10l1 Ft2/sec and with S-IVB cutoff occurring during 

ascending flight at a n  altitude between 900,000 and 

1,100,000 ft . 

2 .  Be capable  of meeting the requirements of 1 (above) under 

the  conditions of t h e  specified mission including: 

(a) carrying the  Control Weight LES until jet t isoned and 

(b) orienting and stabilizing the spacecraft  a t  its proper 

att i tude (to within S-IVB att i tude control deadband accuracy) 

prior to S-IVB/CSM separation. 

B.  Vehicle number 202 

1. Be capable  of placing a spacecraft  (CSM and adapter) of 

pounds gross  weight on a trajectory (to be defined) 

which is appropriate for the  heat shield entry t e s t  objec- 

tives and consis tent  with other t e s t  ob jec t ives .  
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2 .  B e  capable  of meeting the requirement 1 (above) under the 

conditions of the specified mission including carryina 

the  Control Waight LES until je t t isoned.  

C .  Vehicles number 203 through 212 

1. B e  capable  of injecting the guaranteed payload into a 

105 nautical  m i l e  circular earth orbit; 

2 .  B e  capable  of meeting the requirement of 1 (above) under 

the  conditions of the  specified mission including carrying 

the  Control Weight LES until jet t isoned and stabil izing in  

earth orbit. 

The Saturn V Launch Vehicle shall: 

1. B e  capable  of injecting the guaranteed payload into a 

translunar trajectory of total  energy - 8 . 0 5  x l o6  ft2/sec 

(a nominal 7 2  hour translunar trajectory with the moon at 

the mean earth-moon dis tance) ;  

2 

2 .  Have performance capabili ty i n  addition t o  that  required by 

1 (above) of 260 fps to accommodate: 

any free return trajectory,  and 

earth orbit injection on e i ther  of two alternative 

orbits; 

a .  

b.  

3 .  B e  capable  of meeting the requirements of 1 and 2 (above) 

under the conditions of the  lunar mission including: 

8 
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(a) carrying the  Control Weight LES until je t t isoned,  

(b) t he  extremes of launch azimuth, (c) manuevering in  

earth orbit and (d) stabil izing during transportation and 

dock.  
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